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Peter Ludwig Panum and the Danish School
of Epidemiology
by
Craig A. Melgaard and Amanda L. Colbeck
One of the major historical questions of public health has been,
"What causes epidemic outbreaks of disease?" Epidemiology, the
basic science of public health, has only relatively recently emerged
from a period during which epidemic outbreaks were attributed to
miasmas. Miasma theory, a common folk theory of disease ascribed
to by many ancient writers, was codified by Lancisi in 1717 in De
Noxiis Paludum Effiuviis. This text held that bad air quality, supposedly
caused by decaying organic matter, made those who inhaled it ill.
"Miasma" was believed to pass from cases to susceptibles in those
diseases considered to be contagious (Porta 2008, 155). One of the
major figures in shifting the focus of epidemiology from miasma
theory to contagion theory was Dr. Peter Panum of Denmark, who
lived and worked in the mid 1800s, and whose work is still presented
in public health training programs in the United States. In this article
we will review Panum' s landmark research on miasma and contagion
during an epidemic of measles in the Faroe Islands of Denmark and
show how it bridged pre-modem and modem medical science, as
well as promoting the scientific revolution of germ theories of disease
in both Europe and the United States.
The Danish government and monarchy, since the time of the plague
epidemics of the 1500s, were concerned about the public health of the
Danish population for both economic and military reasons (Bisgaard
and Sondergaard 2009). Jacobsen (2013) notes, for example, that from
1810 onward, proof of vaccination against smallpox or having had
natural smallpox was required in order to receive confirmation in
the Lutheran Church, with confirmation being necessary to marry,
attend school, serve an apprenticeship, serve in the military, be a
godparent, or to vote. Then, a deadly epidemic of measles affecting
the previously unexposed (in epidemiological terms, "virgin")
population of the Faroe Islands in 1845-46 led the Danish government
to select a physician named Peter Panum to the Faroe Islands to try
.,.
and control
the epidemic.
While there, Panum carried out landmark
◄
19

Dr. Peter Panum (1820-1885)

epidemiologic studies, which signaled
the beginning of the end of miasma
theory and opened the door to germ
theories of disease.
Peter Panum was born December
19, 1820 on the Danish island of
Bornholm into a military and medical
family. His father was a regimental
surgeon on Bornholm, who died
when Panum was 16. Panum worked
his way through medical school in
Copenhagen as a schoolteacher, and
passed his medical examinations at
the University of Copenhagen with
honors in 1845.

This map shows the remote location of the Faroe Islands in the North Atlantic.

With the outbreak of epidemic disease among the virgin population
of the Faroe Islands, with a resulting high mortality rate, Panum and
one other physician were sent to the islands to investigate. Panum
spent five months in the Faroe Islands investigating the outbreak, and
proposed innovative and novel solutions to the spread of disease. The
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miasma theory was then the prevailing theory of why disease and
death occurred in humans and was the key component of explaining
the origin of epidemics. It was based on the notion that when air
was of bad quality, the person breathing that air would become ill.
The concepts dominated medical and lay thinking in Europe for
centuries, as the theory was all-encompassing and easily defensible
and appeared applicable to all disease situations.
The Nature of the Epidemic and Dr. Panum's Methodology

In 1846 there were 7,864 individuals living on the Faroe Islands. Of
these, 6,100 contracted measles, and 170 died, a case fatality rate of 2.8
percent. Of the 6,100 measles victims, Panum treated approximately
1,000. The key to Panum's investigation was the isolated nature of the
Faroe village settlements, with individual villages strung out on a
number of long, narrow islands (see map below). Each village was the
host of a mini-epidemic of its own. Panum identified 52 such isolated
villages, and was able to identify the index or first case in each of
them. He was able to note time between the first case in each village
and the next or subsequent cases in each village.

This map of the Faroe Islands is
reproduced from the CIA World
Factbook 1995 - Country Maps.
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Panum was able to identify a number of new facts about the
epidemiology of measles per se from these investigations, namely:
• All age groups in virgin populations can be infected, not
just children, and mortality was common. In Denmark
proper, measles was a mild disease of childhood, which
21

conferred immunity. The situation in the Faroe Islands was
vastly different.
• In virgin populations, that is, those that had not had an
outbreak in decades, nearly all will be infected.
• Natural infections confer lifelong immunity.
• A natural incubation period of normally 14 days exists from
infection to development of symptoms of disease.
Panum's classic work was published initially as Observations
Made During the Epidemic of Measles on the Faroe Islands in the Year
1846. Multiple versions have been published over the years, and it
is still a fascinating reading experience, both for its ethnographic
interpretation and for it epidemiologic and medical insight.
The Faroe Islands,
although part of the
Danish kingdom since
1387,
were inhabited
by people of primarily
Norwegian descent. The
Faroese diet, lifestyle,
clothing,, housing, lack
of sanitation, high rate of
mental illness, and lack of
physicians and midwives
surprised Panurn as being
far below the norm for
OBSERVATIONS MADE DURING THE
the Danish kingdom.
EPIDEM1C OF MEASLES ON THE
The population survived
FAR.OE ISLANDS IN THE YEAR 1846
on wind-dried meats,
which caused chronic
diarrhea if eaten when
not completely dried,
This image shows the cover of a recent English- which was common; they
language publication of Dr. Panum's report.
wore the same clothing
in summer and winter,
which was inadequate for the winter; washed their woolen clothing in
the family urine, which resulted in a distinct and pungent odor; and
had homes that were heated with peat fires and that had no chimneys.
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The population was also lice ridden. The reserve and lack of sincerity
that Panum noted among the islanders when communicating with the
Danish government officials did not improve his opinion of them and
their lifestyle.
Despite this, Panum described the Faroese as being, by and large,
intelligent and observant in their day-to-day activities. This was
most evident in their institution of a form of folk quarantine among
themselves during the measles epidemic of 1846. The last prior
epidemic of measles in the Faroe Islands had taken place in 1781.
Some of the population still remembered it:
Experience, however, had taught a part of the inhabitants
of 1781 that the spread of measles could be hindered by
isolating places or even houses; and the aged people, who
had preserved the recollection of this from their youth,
effected in many places, on their own responsibility, a sort
of quarantine, as mentioned above whereby the places
concerned were entirely or partially spared. (Panum 1846)
Panum noted that the result of the folk quarantine, with its implicit
conception of folk contagion, resulted in about 1,500 Faroese being
saved from the measles.
Panum's medical ethnography of the Faroe Islands and his
clinical insights were characteristic of what at the time was known as
the "geography of disease," or "geographic pathology," early names
for epidemiology. Today we think of it as population research on the
"web of causation," which is always multivariate in nature, including
social and behavioral variables with biologic ones.
The most powerful implication of a defined incubation period was
that measles could not be miasmatic, but must be purely contagious
in nature. This was so even though measles, as a respiratory disease,
was supposedly one of the diseases most amenable to miasmatic
interpretation. In fact, the contagious nature of the Faroese measles
outbreak was made obvious when Panum identified the first case in
the Faroe Islands as a cabinetmaker from Copenhagen, from whom
the disease had subsequently spread.
The disease ultimately had to be caused by something beyond the
senses, not within the perception of normal touch or sight or smell.
This fundamental beginning cleared the way for the work of Pasteur,
Lister, and others who introduced modem germ theory in the late
1800s with the aid of improved visual technology in the research
23

laboratory. Panum's theory called for extensions of normal senses with
the microscope, and the germ theory that such an explanation evoked.
Today we see constant revision of the concept of the incubation period
to include the notions of slow viruses in BSE (Bovine Spongiform
Encephalopathy) and slow toxins in mercury and lead poisoning.
Finally, Panum's work was innovative in that it emphasized four
foci that influenced Danish epidemiology as a whole, as well as the
American model as these disciplines matured. These were: 1) attention
to detail, 2) emphasis on numeric analysis and explanation, 3) clarity
in writing, and 4) the use of interdisciplinary thinking as a norm. As
Panum put it, his focus was on the "hygienic forces proceeding from
the conditions on the islands ... and to show the influences which
each of these forces in particular exerts on the state of health in general
of the inhabitants" (Panum 1846).
Panum returned to Denmark and served in the Danish navy during
the first Dano-Prussian war as a naval physician. He later undertook
training and did research in Germany, particularly at the medical
university in Kiel. He later returned to Copenhagen and made major
discoveries in the application of fundamental sciences to experimental
studies in medicine, particularly in the area of sepsis. His theory of
contagion was confirmed by the work of the Englishman John Snow
during a London cholera outbreak in 1848. The Panum Institute at
the University of Copenhagen medical school is named after Peter
Ludwig Panum, a great innovator in the history of epidemiology and
public health. He turned the page of public health history to a new
beginning.
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